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The title compound, C12H13N5O2S {systematic name: ethyl N-
[N-(3-phenyl-1H-1,2,4-triazol-5-yl)carbamothioyl]carbamate},
is a monoclinic polymorph (space group P21/c) which crystal-
lizes with three similar independent molecules in the
asymmetric unit. The triazole ring makes dihedral angles of
6.6 (2), 8.4 (2) and 10.6 (2) with the phenyl ring in the three
independent molecules. The structure was previously reported
[Dolzhenko et al. (2010a). Acta Cryst., E46, o425] as a triclinic
polymorph crystallizing in space group P1. Molecules in both
polymorphs possess two S(6) rings generated by intra-
molecular N—H  S and N—H  O hydrogen bonds,
resulting in similar molecular geometries. However, the two
polymorphs differ in the crystal packing. In contrast to the
dimers of the triclinic polymorph, molecules of the monoclinic
polymorph are connected by intermolecular N—H  S and
N—H  N hydrogen bonds, forming pseudosymmetric trimers
arranged in sheets parallel to (302).
Related literature
For the synthesis, tautomerism and crystal structure studies of
related 1,2,4-triazoles, see: Dolzhenko et al. (2007, 2009a,b,c).
For the crystal structure of the triclinic polymorph, see:
Dolzhenko et al. (2010a). For the crystal structure of N-
carbethoxy-N0-(3-aryl-1H-1,2,4-triazol-5-yl)thiourea, see: Dol-
zhenko et al. (2010b). For the graph-set analysis of hydrogen






a = 13.4743 (6) Å
b = 20.4817 (9) Å
c = 15.0266 (7) Å
 = 104.040 (1)
V = 4023.1 (3) Å3
Z = 12
Mo K radiation
 = 0.25 mm1
T = 223 K
0.56  0.24  0.12 mm
Data collection




Tmin = 0.872, Tmax = 0.971
28189 measured reflections
9216 independent reflections
5772 reflections with I > 2(I)
Rint = 0.055
Refinement
R[F 2 > 2(F 2)] = 0.063





H atoms treated by a mixture of
independent and constrained
refinement
max = 0.85 e Å
3
min = 0.52 e Å3
Table 1
Hydrogen-bond geometry (Å, ).
D—H  A D—H H  A D  A D—H  A
N3—H3N  S1 0.90 (1) 2.44 (3) 2.978 (2) 119 (2)
N8—H8N  S2 0.90 (1) 2.42 (3) 2.975 (2) 121 (2)
N13—H13N  S3 0.90 (1) 2.44 (3) 2.997 (2) 120 (2)
N8—H8N  S3 0.90 (1) 2.44 (2) 3.253 (2) 150 (2)
N3—H3N  S2i 0.90 (2) 2.43 (2) 3.238 (2) 151 (2)
N13—H13N  S1ii 0.90 (2) 2.49 (3) 3.306 (3) 151 (2)
N4—H4N  O2 0.89 (1) 1.94 (2) 2.661 (3) 137 (2)
N9—H9N  O4 0.90 (1) 1.91 (2) 2.648 (3) 138 (2)
N14—H14N  O6 0.89 (1) 1.90 (2) 2.619 (3) 136 (2)
N10—H10N  N2ii 0.89 (2) 2.51 (2) 3.390 (3) 170 (2)
N15—H15N  N7 0.89 (2) 2.31 (2) 3.197 (3) 180 (3)
Symmetry codes: (i) x; y; z  1; (ii) x; y; z þ 1.
Data collection: SMART (Bruker, 2001); cell refinement: SAINT
(Bruker, 2001); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXS97 (Sheldrick, 2008); molecular graphics:
SHELXTL (Sheldrick, 2008); software used to prepare material for
publication: SHELXTL.
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